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A. Relevance of the Above-identified Document 

The following is an English translation of 
non-English language information that may be relevant to 
the issue of patentability of the claims of the present 
application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

1. TITLE OF THE INVENTION 

Control pulse generation circuit for driving liquid 
crystal panel 

2. CLAIM 

A control pulse generation circuit for driving a liquid 
crystal panel, comprising a video signal sample and hold 
circuit, which samples a video signal during one 
horizontal scanning period in a time division manner and 
holds the video signal during another one horizontal 
scanning period subsequently, 

the video signal sample and hold circuit receiving the 
video signal as a control pulse, 

wherein two control pulses having a cycle of two 
horizontal periods are provided and are set so as to have a 
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longer time period during which both of the two control 
pulses are in an OFF state, compared to a transitional 
switching time of an element constituting the sample and 
hold circuit. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[INDUSTRIAL APPLICABILITY] 

The present invention relates to a control pulse 
generation circuit for supplying a control pulse to a liquid 
crystal panel drive circuit including a sample and hold 
circuit. 

[BACKGROUND ART] 

In recent years, liquid crystal television receivers 
have been developed which incorporate a liquid crystal 
panel as a display element. The following briefly describes 
operations of such a liquid crystal television receiver. 

Fig. 3 shows a typical structure of a liquid crystal 
television receiver. A TV signal transmitted from a 
broadcast station is received by an antenna 1, and 
converted into an intermediate frequency by a tuner 2. 
The TV signal converted into the intermediate frequency is 
amplified and detected by a signal processing circuit 
section 3, so that an audio signal and a video signal are 
obtained. The audio signal is outputted via an output 
circuit 4 to a speaker 5, and the video signal is applied to 
a chroma section 6 including a chroma processing section 
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and a chroma output section. The video signal is 
demodulated into R, G, B signals at the chroma 
processing section, and then converted into signals whose 
polarities are reversed every field at the chroma output 
section, so as to be supplied to a Y driver integrated 
circuit 9 (hereinafter, an integrated circuit is referred to 
as an IC). The video signals supplied to the Y driver IC 9 
are sampled and become on hold, and then applied to 
source lines of an active matrix liquid crystal panel 8. 
Further, the video signals are supplied to a control pulse 
generation circuit 7. In the control pulse generation 
circuit 7, various kinds of control pulses are obtained and 
applied to control signal input terminals of an X driver 
IC10 and the Y driver IC9. The X driver IC10 carries out 
scanning in a vertical direction, and outputs scanning 
pulses to gate lines of the active matrix liquid crystal 
panel 8. As such, with the vertical scanning pulses from 
the X driver IC10 and the video signals from the Y driver 
IC9, a television image is realized on the active matrix 
liquid crystal panel 8. 

The following describes how the operation of the Y 
driver IC9 relates to control pulses supplied from the 
control pulse generation circuit 7. The Y driver IC9 and 
the control pulse generation circuit 7 are shown in Fig. 3. 
Fig. 4 shows one exemplary structure of the Y driver IC9 
and the control pulse generation circuit 7. In Fig. 4, 
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control pulses <|>y, Gi, G2, and S are supplied from the 
control pulse generation circuit. R, G, B signals from the 
chroma section are supplied to R, G, B terminals and 
switched by an analog multiplexer 1 1 every horizontal 
period, and then introduced to three video signal lines 12, 
respectively. The analog multiplexer 1 1 carries out the 
switching operations for R, G, B pixel arrays. In Fig. 4, 
indicated by 13 is a shift register, and 14 is a sample and 
hold circuit and operational amplifier. From the control 
pulse generation circuit, the shift register 13 receives a 
clock <|>y and a start pulse S, and sequentially outputs 
sampling pulses 0i, 62, respectively. The sample and 
hold circuit and operational amplifier 14 samples video 
signals from the video signal lines 12 according to 
sampling pulses 9i, 62, ...supplied from the shift register, 
and holds the video signals according to Gi and G2 pulses 
supplied from the control pulse generation circuit. 
Outputs of the sample and hold circuit and operational 
amplifier 14 are respectively connected to output 
terminals of the Y driver IC Y01, Y02, ... which are 
connected to the source lines of the active matrix liquid 
crystal panel, respectively. Fig. 5 shows one circuit 
provided in the sample and hold circuit and operational 
amplifier (n th circuit) and the control pulse generation 
circuit, which are shown in Fig. 4, and Fig. 6 shows its 
timing chart. 
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In Fig. 5, indicated by 7 is the control pulse 
generation circuit, 15 is a video input terminal, 16, 17, 18, 
and 19, and 20 are switching elements controlled by the 
control signals Q n , Gi, G2, G2, and Gi, respectively, C na 
and Cnb are sampling and holding capacitors, 21 is a 
buffer amplifier, and 22 is a video output terminal. 

Referring to the timing chart shown in Fig. 6, the 
following describes a pulse generation circuit for driving a 
liquid crystal panel and a sample and hold circuit, which 
are configured as. described above. 

In Fig. 6, Vin represents a waveform of an input 
signal supplied to the video input terminal 15 and one 
horizontal period is denoted by 1H (one horizontal line will 
be abbreviated to 1H hereinafter). Gi and G2 are control 
pulses for the sample and hold circuit, which are supplied 
from the control pulse generation circuit 7. Both of the Gi 
and G2 have two horizontal periods within one cycle, and 
their phases are shifted by n. The falling edge of Gi and 
the rising edge of G2 are matched, and the rising edge of 
Gi and the falling edge of G2 are matched, providing 
coincident timing. Q n represents an n th sampling pulse 
when video signals in 1H are supplied in a time division 
manner. Q n is used to sample information of the video 
signals, which will be supplied to n th line of the liquid 
crystal panel. V na and V n b are voltages to be supplied to 
the sampling and holding capacitors C na and C n b, 
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respectively. Further, V ou t represents a waveform of an 
output signal of the video output terminal 22. The video 
output terminal 22 is connected to an n th electrode (not 
shown) of the liquid crystal panel. 

In the timing chart, during tl period, since Gi is ON 
and G2 is OFF, information of the sampling and holding 
capacitor C n b is transmitted to the video output terminal 
22. Further, video signal information is sampled to the 
sampling and holding capacitor C na according to the 
sampling pulse Q n . Next, during ±2 period, since Gi is Off 
and G2 is ON, the information of C na thus sampled during 
tl period is transmitted to the video output terminal 22. 
Further, video signal information is sampled to the 
capacitor Cnb according to the sampling pulse Q n . 

During the following periods t3, t4, operations 
carried out in tl and t2 periods will be repeated in a 
similar manner. 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

In the conventional circuit, as to the sampling and 
holding control pulses Gi and G2 supplied from the 
control pulse generation circuit, the falling edge of Gi and 
the rising edge of G2 are matched, and the rising edge of 
Gi and the falling edge of G2 are matched, providing 
coincident timing. On the contrary, elements constituting 
the switches 17, 18, 19, and 20, which perform sampling 
and holding operations (e.g. MOS analog switches), have 
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transitional switching periods. This generates a period in 
which both of Gi and G2 become in an ON state when 
switched. As a result, crosstalk occurs between V na and 
Vnb, so that accurate video signal information cannot be 
transmitted to the video output terminal 22. In the 
example shown in Fig. 6, the signal V n b should be 
outputted as the signal V 0 ut during t3 period. However, 
accurate information is not obtained due to the influence 

Of Vna- 

The present invention is made in view of the 
foregoing problems, and an object of the present invention 
is to provide a pulse generation circuit for driving a liquid 
crystal panel, in which no crosstalk occurs and accurate 
video signal information is transmitted to the video output 
terminal 22 of the Y driver IC. 

[MEANS TO SOLVE THE PROBLEMS] 

According to the present invention, to solve the 
foregoing problems, a pulse generation circuit for driving 
a liquid crystal panel includes a Y driver IC having therein 
a video signal sample and hold circuit, which samples a 
video signal during one horizontal scanning period in a 
time division manner and holds the video signal during 
another one horizontal scanning period subsequently, the 
video signal sample and hold circuit receiving the video 
signal as a control pulse, wherein two control pulses 
having a cycle of two horizontal periods are provided and 
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are set so as to have a longer time period during which 
both of the two control pulses are in an OFF state, 
compared to a transitional switching time of an element 
constituting the sample and hold circuit. 
[OPERATION] 

According to the arrangement of the present 
invention, when two sampling and holding control pulses 
are switched, both of the pulses become in an OFF state 
for a certain effective time period, and then one of the 
pulses becomes in an ON state. This allows no crosstalk 
occurring between two voltages which were sampled and 
become on hold, so that accurate video signal information 
can be transmitted to a video output terminal. 

[EMBODIMENTS] 

With reference to figures, the following describes a 
pulse generation circuit for driving a liquid crystal display- 
according to one embodiment of the present invention. 

Fig. 1 is a block diagram showing one embodiment of 
the present invention, and Fig. 2 shows its timing chart. A 
circuit shown in Fig. 1 is the same as that shown in Fig. 5. 
Specifically, in Fig. 7, indicated by 7 is a control pulse 
generation circuit, 15 is a video input terminal, 16, 17, 18, 
and 19, and 20 are switching elements which are 
controlled by control signals Q n , Gi, G2, G2, and Gi, 
respectively, C na and C n b are sampling and holding 
capacitors, 21 is a buffer amplifier, and 22 is a video 
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output terminal. 

Referring to the timing chart shown in Fig. 2, the 
following describes a pulse generation circuit for driving a 
liquid crystal panel and a sample and hold circuit, which 
are configured as described above. 

In Fig. 2, Vin represents a waveform of an input 
signal supplied to the video input terminal 15 and one 
horizontal period is denoted by 1H. Gi and G2 are control 
pulses for the sample and hold circuit, which are supplied 
from the control pulse generation circuit 7. Both of the Gi 
and G2 have two horizontal periods within one cycle, and 
their phases are shifted by 71. A period between the falling 
edge of Gi and the rising edge of G2, and a period between 
the rising edge of Gi and the falling edge of G2, i.e., 
periods during which both Gi and G2 are in an OFF state, 
are secured by a finite value t. The value t is set so as to 
have a longer time period, compared to a transitional 
switching time of the switching elements 17, 18, 19, and 
20. 

Q n represents an n th sampling pulse when video 
signals in 1H are supplied in a time division manner. Q n is 
used to sample information of the video signals, which will 
be supplied to n th line of the liquid crystal panel. V na and 
Vnb are voltages to be supplied to the sampling and 
holding capacitors C na and C n b, respectively. Further, V ou t 
represents a waveform of an output signal of the video 
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output terminal 22. The video output terminal 22 is 
connected to an n th electrode (not shown) of the liquid 
crystal panel. 

In the timing chart, during tl period, since Gi is ON 
and G2 is OFF, information of the sampling and holding 
capacitor Cnb is transmitted to the video output terminal 
22. Further, video signal information is sampled to the 
sampling and holding capacitor C na according to the 
sampling pulse Q n . Next, during t2 period, since Gi is Off 
and G2 is ON, the information of C na thus sampled during 
tl period is transmitted to the video output terminal 22. 
Further, video signal information is sampled to the 
capacitor Cnb according to the sampling pulse Q n . 

During the following periods t3, t4, operations 
carried out in tl and t2 periods will be repeated in a 
similar manner. 

According to the present invention, a pulse 
generation circuit for driving a liquid crystal panel has 
periods t between periods for sampling and holding 
operations ti, t 2 , t 3 , t 4 , .... During the t periods, both of 
the sampling and holding control pulses Gi and G2 are in 
an OFF state. This allows sampling and holding voltages 
Vna and Vnb to go into a hold period, after the completion 
of a sample period. 

As described above, according to the present 
embodiment, a period t, during which both of the 
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sampling and holding control pulses Gi and G2 are in an 
OFF state, is set to be longer than a transitional switching 
time of the elements constituting a sample and hold 
circuit. With the above arrangement, the conventional 
problems can be solved. Specifically, no crosstalk occurs 
between the two sampling and holding voltages V na and 
Vnb, so that accurate video signal information can be 
transmitted to the video output terminal 22. 

When switching circuits constituted by aluminum 
gate MOS are used as elements constituting a sample and 
hold circuit, their transitional switching time will be 
approximately 50 nsec to 100 nsec. Thus, approximately 2 
jasec to 3 jisec may be set for a time period during which 
both of Gi and G2, supplied from a control pulse 
generation circuit, become in an OFF state. 

[EFFECT OF THE INVENTION] 

As described above, a control pulse generation 
circuit for driving a liquid crystal panel of the present 
invention includes a video signal sample and hold circuit, 
which samples a video signal during one horizontal 
scanning period in a time division manner and holds the 
video signal during another one horizontal scanning 
period subsequently. In the video signal sample and hold 
circuit receiving a video signal as a control pulse, two 
control pulses having a cycle of two horizontal periods are 
provided, and a time period during which both of the two 
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control pulses are in an OFF state is longer than a 
transitional switching time of an element constituting the 
sample and hold circuit. With the above arrangement, the 
conventional problems are solved. Specifically, no 
crosstalk occurs between two sampling and holding 
voltages, so that accurate video signal information can be 
transmitted to a video output terminal. 

4. BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a block diagram showing a control pulse 
generation circuit for driving a liquid crystal panel 
according to one embodiment of the present invention, 
and Fig. 2 shows its timing chart. Fig. 3 is a block 
diagram showing a typical structure of a liquid crystal 
television receiver. Fig. 4 is a block circuit diagram 
showing a Y driver IC and a control pulse generation 
circuit by way of example. Fig. 5 is a block diagram 
showing a conventional pulse generation circuit for 
driving a liquid crystal panel, and Fig. 6 shows its timing 
chart. 

7: Control pulse generation circuit 
15: Video input terminal 

16, 17, 18, 19, and 20: Switching elements 

21: Buffer amplifier 

22: Video output terminal 
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2: TUNER 

3: SIGNAL PROCESSING CIRCUIT SECTION 
4: AUDIO OUTPUT CIRCUIT 
5: CHROMA SECTION 
6: SPEAKER 

8: LIQUID CRYSTAL PANEL 
9: Y DRIVER 
10: X DRIVER 

11: ANALOG MULTIPLEXER 

13: SHIFT REGISTER 

14: SAMPLE HOLD & AMPLIFIER 



Attorney name: Toshio NAKANO, and one other 



®a*I^ttfiF(jP) ® # ft tU RB 2t M 

©<2tm$fPt'Jkm (A) PS61 -256390 

©Int. CI. 4 BWffl&f' /TrtMW ©^U3 BB*P6l*P(1986)lUil3B 

G 09 G 3/36 8621-5C fabf^T'*" P*Te * 0**°* • ' *1* 6 ) 

G 02 F 1/133 1 2 9 Z-7348-2H 

H 03 K 7/02 7259- 5 J 

H 04 N 5/66 10_2 7245-5C jfflijC %§fl^gfcl (£«JO 

®¥f m PS60-99819 

©m m PS60(i985)5^iog 

w % n m & « pwm*?njcioo6»«s KTisi^^^tt^ 
©a in a taT««Ma^a pwm*^p«cioo6S«i 

©ft s a *m mm 



m m * 



2 *e_sr 

f±, V *s 7 a, * - a* y fix T # * 7 h 



—613— 




3 

#fa©*!3e*f7 £ ^ 7t*>© % ©r& j . com?} 
-f ^(c^0A^^^>o x K ^ -f - i c 1 o © 

B *» »c flu btt* ? * r a,?- f\s $ 1 
-^-^^^i 2 K 2>> *t £ o 7^oiTv^f /i/^ 




»noBBi-25G390 C2) 



^^-^^^S^A^iU -9- :x :T y >- >r ;u 

7 ^ ^ 1 2 0^f$f|-tt f 7 h f ^ .X ? © 

X »J V ^-"^ A- ^ 0 1 , 0 2 , (C Jt -» -c -y- J" 7' 

"Jy^U M » ^ * 36 £ ® tt *n -1 ft- 4 G, , 
G 2 ^-tu^^j: -> T * - ^ KStpffcfcfr* 5 % ©T 
|)^o * f * - * KIsJJfrXCK T 7" 1 4 
©«*#«: Y KM-' - I C©ffia*S^Y 01 - Y o2 
fc&fcftSivTi* J? . t©fii^i«i^Y o1 ,Y o2 

«7^t^ h y - * 

ksssa^^-^tx O © [a] Bfr c n 

HMAA«f, 1 © , 1 T , 13,19, 20 

fd;-t-K-eirfiJW'fi-^ Q n • G 1 f G 2 . G 2 ,g 1 ic J: 



kio^t, m& m<o * ^ $ * + - h *c as t 

V in *±gfcfjfc A27S£^ i e Kink. At>m-% 

t> 1 fc^mm* i h-cis^lt^* 

C 4*1 i jfc^Htttt 1 H^t)o G 1 ,G a fr± 

- ^ K [5] © f&IJ - ^ ^ T h £> > G, , G 2 t *>m 

G 1 ©i:Ti»i:G 2 Oil!), 
tfG^ Ofil j) iG 2 ©4TD itt^-f =! ^ r ft 



^^>TG 2 7 *C b * V -T ** 1b — »• 

K= vr>"!l-C nb ortrft3*iBt»tfl*«^-a 2W:<S 

ffl^< a, * 5z^[n)&fr c> co-y- ^ y *s * - f mm-^ 

a* * G 1 . G 2 K &V*-C G 1 OiT!) i:G 2 ©^Ji 
£ * SO* Q 1 ©& Jb j) ^ G 2 (DiTD ©^ -f ^ ^ 



—614— 




— £(j L-Tr^£©frt*f Lv * v * - >u Kft 
f^^tT v f 1 7 , IS , 1 S , 2 O 

ii^LT^^Itf ( ^RtfMO S ©T^ a 

-c*±fc^7ta6. G n ,g 2 ^--ea (? ^fc^BSG,, ,G 2 
©*8Mfc:v out ti-cv nb © ^ # a 3 n *l 

Y -f I C ©gfcfjfca £r*8^ 2 2 frt IE 




15ra^Bl-25G330C3) 



*¥j£afc©aaiw * - a* . y k ? -r - i c 

©T & £ o 

WaitffcOffi^A'^jfl^fC;*-;?*:*^. © £ <!: 
~C £ % h&i)* * tit k <D~C - 2 0©ty^^* 

n tfo m 

jut*5sw©--*;mw©*a*** ^mm mnm 



9 

is «t © * -f ^v^^v-hr^>^>o j& * © % 

©Wi^egl©^©^^— r^-5> 0 ^3Qct>^^i Jg| 

^JflfS^-- 1 o , i t , 18,19, aott-tn-f 
:ft.ffiij#p{f^ Q n . G 1 ,G 2 ,G 2f G 1 Kj:^x^Jffli^ 

&_h©Jt 9 tcflftt £ *i*itt A" 5 * ^SS&^ftiJW 
5£ £i \5] R IS V~ y 7 a* it* - a- K [5J £8 K: o ^ 
x&Tmzm ? 4 $ *s + - Y K&^>* -t ©» 

^1 »G 2 ttflWW^ Y K?^-- 

^^T2bD. G 1 ,G 2 £ 4>^83tt27fC s F^#T£> 
i? * fcffittS^fC n Otlrt-rtlX^Za * /t G 2 © 
IZTIJ^G^ ©&_fc]?©EU S^Gi ©:£T££ 



10 K- ? 

G 2 ©jfcJfcj)©HU -^£*>*>G., .G 2 ©pQ^Jeti 

]? * -f z, T >- f 1 T .18 ,10, 

2 o©igiKfci£.X'f 9 *->^B*M t b ^§ < t 
-> X h Z> o 

g©-^^-7*i; i?. ^A^*^^'©a 

- r * ^ r >- it c QA , c nh K&& z> r ^> i> , 

^IjJ-^-CG 2 j>i * y X <b & id* -^>^^>u^- >v 
C na^Wt^ ^ ^ V Q a K ± X$tfe{B 



615— 




11 -c- y 

^^7TG 2 x T£> £ 2>> *1 #j fH) If v 

y u ^ ^7* *t?t c a(l ©ffi$8 3*j$Hitfl TjajST- 2 2 k 

A o 

t 2 <dmm t mm <DW> ft ° 
*&®k x &m&'** A'ELmmmm'**' 

t 3 ,t 4 , oW^tyT'^*-^ K WHB? a* 

ugK^fT^a 1 1 fit* * 0 

£*#3Wtfc. ^ >■ r*** -a* KIBKfcfcfiE^* 
&^©&i£fft* * 1 ? <r ^ tr*$M X !) ^ £ < K5t 

■^©■^ x * - a* V aa , V ab Rfl© ^ o x 




?*MGl-256390(4> 



a-£ y - hMOSKU^^ » EJtt 3: fit L 
^1 OOnaiBUtftiOT. AM IW a* ■* 3B & EF 
i tK*7i4ifflW*a^3/» seeing &c 19!^ 

&±<DX *>K* *36l90ttA'<* A*fc»ffi»01fll 

ftOft ic v g >- ^ L ~ &© 1 H©#3fuj * - a* k 

W»^*^iLt, 2^>©2zk*FJ^J8©$y^--fA. 
x*^L* £1 © 2 •POftUftl^A* * <om35 t % 

is/tetter fie*®* rra-fi t * t 

jt2 00ty/^*-^Klffi|!SO^o7 h - ^ 



13 ^-y 

2 EJWt-t© * >f $ >" + - h . ST 3 ® 

u » y^f^ffio-jfe^^Ml. m + mn y 
k ^ ^ - - i c At*iw»'<^*$6*fe!a*©*i«© 
«aiatt«*w©«a" f *^B» 

t mm**- **&£k®&* is stfftA^ 

Sg 16, 1T, 18,19,20 * -f ? 

^^iTJR^-, 21 * 7 r T V 22 

ftsA©ft* f s » s 



—616— 



^361-258390 (6) 




3 

J— 



ABC. S7F 



^0 



~~7 ' 

7 



/0 




Y K* 5 *f /* - 



1 



/a A' * Jls 



8 



—617— 




1M&IBG1-25G390 (6) 



^ ^ £ f 

5 — 5— 5 o o — g — p- 



G < 



7* 




G, 


















a L v 


o, v 


Oi v 




6>h y 




a 


O v 





0, 
D 




0j 

































A? 



*x Jfe. 13 
J 

7 



-OOO— 




—618— 



safa 60 

61-256390 



! 9 9 8 1 3 C&Hfil 09 
BSSl 8 1 ¥ 1 1 J! I 3 a 
J&fT 'AimiFftiM 6 1 - 2 5 6 i TO«0 

fcfl>TTEWij!)y«*t*. 6(2) 



i n t . c i . 4 msuire ffrtiEa#^ 



G 0 9 G 
G02F 
HO 3R 
H04N 



3/3 6 
1/13 3 
7/02 
5/6 6 



1 2 9 
102 



8 6 2 1 - 5 C 
7 3 4 8 - 2 H 
7 2 5 9 - $ J 
7 2 4 5 -SC 



# 62. 8.4 * 



3 s I 



f IE # 



» fp jt s nr i 

i # ft © ^ 

nasi e o if 



ft EB ' # 9 9 8 1 9 



2 

3 MjE«-rs* 

4$ I* UJ 0 A 
^BEJffPTKrfr^HSlOOeSftl} 
(5 82) & T1E8£!£#55;£J± 

3? # na Jtt 

T 5 7 1 

*Kjfifn«i!f**ns(ioo6*itt 



4 a a 

<£ Br 



/.'••H J -> % 

« * (5971) #m.± # m <& jBrHi^Ort 



6. ISiEOftSS 

f-i) <E*a*i& 4Hi3fio r«, , u ,j t ra, , 
(a rase 4. is« *t© r o , . * 2 j ± rq , . q * j 



(aw 



